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論文内容の要旨 
 
 Amphidinolide N (1, Figure 1), which was 
isolated from the cultured Amphidinium sp. (Y-5 strain) by 
the Kobayashi group in 1994, is the most potent cytotoxic 
member of the amphidinolide family discovered so far, 
and its IC50 values against murine lymphoma L1210 and 
human epidermoid carcinoma KB cells are 0.05 and 0.06 
ng/mL, respectively.1) The gross structure of amphidinolide N, including its partial 
stereochemical assignment, was proposed on the basis of 2D NMR spectroscopic studies. 
The structure has recently been revised, and the relative configuration has been reported.2) 
Amphidinolide N consists of a 26-membered macrolide skeleton containing a six-
membered hemiacetal, 2,5-trans-disubstituted tetrahydrofuran, allylic epoxide, and 13 
stereogenic centers. Although several synthetic studies of amphidinolide N have been 
reported to date,3) complete stereostructure of 1 has not been elucidated yet. We 
previously reported the synthesis of the tetrahydrofuran 2.4) However, it was unable to 
establish the synthetic route to the C8–C29 segment of 1. 
Here the author reports his efforts toward a stereocontrolled synthesis of the 
C8–C29 model compound 3, which involves the construction of the challenging six-
membered acetal unit of amphidinolide N (Scheme 1). The key features of the synthesis 
are a Tebbe methylenation/ring-closing metathesis sequence5) to construct a dihydropyran 
ring 4 and a late stage introduction of the oxygen functionalities at C15, C16 with m-
CPBA.6) 
 
 
 
Goniodomin A (8, Figure 2) is a marine polyether 
macrolide, which was isolated as a potent antifungal substance 
from the dinoflagellate Alexeandrium hiranoi by Murakami 
and coworkers.7) We previously assigned the complete 
stereostructure of 8 on the basis of 2D NMR analysis, 
degradation experiments of the authentic sample, and synthesis 
of model compounds.8) Aiming at the determination of complete stereostructure of 
goniodomin A, we have been working on studies toward the total synthesis of 8.9) 
However, previous efforts toward a construction of macrocyclic skeleton were fruitless.10) 
Here the author reports his studies toward the total synthesis of goniodomin A 
based on newly devised convergent strategy, which featured a palladium-catalyzed 
coupling11) of a vinylstannane 9 with a thioester 10, and an intramolecular Nozaki–
Hiyama–Kishi (NHK) reaction12) for the construction of the macrocyclic skeleton 11 
(Scheme 2). 
 
 
The author established scalable synthetic routes to vinylstannane 9 and 
carboxylic acid 12. The synthesis of vinylstannane 9 involved a Wittig reaction and a 
reductive cycloetherification for the construction of the dihydropyran ring.13) The 
synthesis of 12 utilized a titanium-enolate mediated aldol reaction14) for stereocontrolled 
installation of the acyclic moiety (Scheme 3).  
 
 
The author next focused his attention to the formation of the macrocyclic 
skeleton of goniodomin A. Palladium-catalyzed cross-coupling11) of 9 with 10 gave 
advanced intermediate 30, which was further elaborated to aldehyde 36 in 16 steps. 
Intramolecular NHK reaction12) successfully afforded the corresponding cyclization 
product, which was oxidized to give enone 11. Desilylation and subsequent acid treatment 
led to the corresponding spiroacetal as a 2:3 mixture of diastereomers. The two 
diastereomers were separated after silylation to afford natural (11S)-spiroacetal 37. 
Further studies toward the total synthesis of goniodomin A are currently underway. 
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論文審査結果の要旨 
海洋生物由来のマクロリド天然物には、特異な作用機序で強力な細胞毒性や細胞増殖阻害
活性を示すものが数多く見出されており、新たな抗がん剤リード化合物や生命現象のツー
ル分子として大きな期待が寄せられている。本論文では，強力な生物活性と複雑な構造を有
するアンフィジノリドＮおよびゴニオドミンＡに着目し，これらの化合物の全合成研究に
ついて述べられている。 
 第一部では，最強クラスの細胞毒性を有する２６員環マクロリド天然物アンフィジノリ
ドＮの合成研究について検討した結果について述べられている。本天然物の収束的な全合
成経路の確立を目的とし，合成上の最難関課題である官能基化された６員環ヘミアセター
ルを含む部分構造の合成に取り組んだ。Tebbe 試薬を用いたエステルカルボニル基のメチ
レン化と続く閉環メタセシス反応によるジヒドロピラン環の構築，さらに酸素官能基の導
入を行うことによりアンフィジノリドＮのＣ８−Ｃ２９部分の新規合成法の開発を達成し
た。 
 第二部では，細胞骨格タンパク質アクチンに作用する３２員環ポリエーテルマクロリド
天然物ゴニオドミンＡの全合成研究について述べられている。従来の合成における複数の
問題点を解決し，全合成に必要なフラグメントの大量合成法を確立するとともに，独自に発
案した新たな合成戦略に基づいたフラグメントの連結を行うことにより，ゴニオドミンＡ
の高度に酸素官能基化されたマクロラクトン骨格の初めての合成を達成した。 
 以上，本研究では，アンフィジノリドＮの全合成に向けた独自の合成法を確立すると
ともに，ゴニオドミンＡの全合成の達成に必要なフラグメントの大量供給法の確立と新規
な合成戦略に基づいたマクロラクトン骨格の初の合成を達成することにより，全合成達成
への道を初めて切り拓いた。これらの研究結果は，天然物合成化学・化学生物学の研究分
野に画期的な貢献をするものであり，著者が自立して研究活動を行うに必要な高度の研究
能力と学識を有することを示している。したがって，川島悠岐提出の論文は，博士（生命
科学）の学位論文として合格と認める。 
 
 
